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A SYNOPSIS OF THE CYPRINID^ OF PENNSYLVANIA. 
BY HENRY W. FOWLER. 

Though my studies on our local fishes began in 1897 and have 
since continued, I have not paid especial attention to the Cyprinidae 
till recently. The more or less complete collections made in that 
time, in the southeastern portion of the State at least, have made it 
possible for me to give some study to the individual variation of cer- 
tain characters in detail and to local distribution. The results 
are introduced in the present paper, together with notes and redescrip- 
tions of typical specimens of species described from within the pre- 
scribed limits. The examination of the mass of material, which in 
the cases of the common forms usually consists of large series of 
hundreds of specimens, has enabled me to present a fairly accurate 
summary. 

As so many of our western streams are polluted, or becoming so, 
the fish-fauna will probably soon be largely, if not wholly, exterminated, 
especially in the larger basins. I have found this condition to exist 
in a number of streams of lesser size. This is all the more unfortu- 
nate for our present purpose, as the greater variety of forms is found 
in these larger streams, or about them, the mountain-brooks usually 
being noteworthy for their paucity of species. 

The first complete account of our CyprinidaB was Cope's elaborate 
memoir published many years ago.^ Though exhaustive so far as 
his material and observations would permit at the time, the work 
is very incomplete, besides being encumbered by various notes, descrip- 
tions and discussions more or less irrelevant. It is, however, of great 
value, not only in making known a number of new forms and as a 
contribution to systematic ichthyology, but in discussing the 
distribution and to some extent the habits of the various species. 
Previous to this work all the accounts or records of the Cyprinidae 
of Pennsylvania were to be found in a few scattered papers. Later, in 
Cope's account of the fish-fauna of the State,^ a work intended more a^ 

^ Synopsis of the Cyprinidae of Pennsylvania, Tr. Am, Philos. Soc. Phila,^ 
XIII, n. s., 1869, pp. 351-399, Pis. 10-13. 

2 The Fishes of Pennsylvania, Rep. State Coram. Fish., 1879-80 (1881), pp. 59- 
145, %s. 1-44. 
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a semi-popular descriptive catalogue, the Cyprinidae are again treated 
as a whole. Bean then gives^ a largely compiled account of the same 
nature, introducing also several hypothetical species. These latter 
I have placed in foot-notes in the present paper. The contribution 
by Evermann and BoUman^ on the Monongahela fishes is especially 
valuable in furnishing us with an account of a basin which is now 
much polluted. Finally, in a recent paper,^ I have mentioned a num- 
ber of localities where much of my own material was obtained, and 
thus mapped out the local distribution of some species. 

I have not recorded any examinations of the stomachs of some 
of the species, leaving the details to be incorporated in future work. 
Little attention is, therefore, given here to the food of the different 
forms. 

The introduced species, such as the carp and gold fish, are not treated 
in this paper. 

In explanation of the squamation formulas it may be said that the 
median lateral longitudinal count of scales is in the lateral line, whea 
present, to the base of the caudal fin, and that the few on the latter 
to be added are signified by the interpolated plus mark. Above 
the lateral line the scales are counted obliquely down from the origin 
of the dorsal fin posteriorly, and below obliquely up from the origin 
of the anal fin forward. 

Acknowledgment is here made to those who' have so kindly assisted 
me in securing material used in this work, their names being mentioned 
elsewhere in my local works. 

All of the specimens used in the preparation of this paper are now 
contained in the Academy's collections. 
Campostoma anomalum (Rafinesque). 

Head 3^ to 4J; depth 3| to 5; D. iii, 7, i, rarely iii, 8, i; A. iii, 
6, i; scales 43 to 55 + 2 to 4, usually 2 or 3; iisually 7 scales above 
1. 1., occasionally 8; usually 6 scales below 1. 1., occasionally 7; 13 to 
16 scales transversely from dorsal in young with incomplete 1. 1.; 
18 to 25 predorsal scales; snout 2^ to 3|- in head; eye 3|- to 6^; maxil- 
lary 3 to 4^; interorbital 2^ to 3J; teeth 4-4. Body stout, moderately 
compressed, predorsal gibbous in adult. Snout moderately convex. 
Scales crowded anteriorly. Color brownish, tinted olive or green 



3 The Fishes of Pennsvlvania, Rep. State Comm. Fish., 1889-91 (1892), pp. 
1-149, Pis. 1-35. 

* Notes on a Collection of Fishes from the Monongahela River, Ann. N. Y. 
Acad. Sci., Ill, 1883-85 (1886), pp. 335-340. 

^ Records of Pennsylvania Fishes, Am. Nat., XLI, 1907, pp. 5-21. 
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above. Scales somewhat mottled. Dusky vertical bar behind 
opercle. Dusky cross-bar on dorsal and anal, other fins bright red 
in spring-males, olive in females. Nearly entire upper surface of spring- 
males tuberculous, and iris golden. Very variable, young differ in 
appearance from adults. Length If to 6^ inches. Many examples 
from Beaver and Kiskiminitas Rivers, Port Allegany (McKean Co.), 
and Newcastle (Lawrence Co.). 

Found in the more quiet waters of our streams, frequently in small 
runs and the deeper pools. It feeds on the bottom, frequently asso- 
ciated with other small fishes, and is rather sluggish, though active if 
disturbed. I have not found it in the small colder mountain brooks. 
In the spring it ascends small brooks to spawn. I have found it some- 
times infested with a fungus, appearing as a white fluffy growth, 
in which cases the fish appears sickly or stupid. Not being very hardy 
it is of little use as bait. It reaches a length of 8 inches and is little 
valued as a pan fish. In our limits it is distributed only west of the 
AUeghanies. 
Chrosomus erythrogaster (Rafinesque). 

Head 3|; depth 4^; D. iii, 7, i; A. iii, 7, i; scales about 88 + 4; 
28 scales transversely from dorsal to ventral origin; 40 predorsal 
scales; snout 3y in head; eye 3^; maxillary 3f ; interorbital 3. Body 
compressed, fusiform, deepest medianly. Head compressed, rather 
tapering. Eye rounded, about first third in head. Mouth moderate, 
oblique, terminal. Jaws about equal. Maxillary to eye. Rakers 
about 2 + 7 short stumps. L. 1. short, scarcely beyond middle of 
pectoral. Dorsal origin about midway between front eye margin 
and caudal base. Anal little behind dorsal base. Caudal emarginate, 
lobes equal. Pectoral almost to ventral, latter inserted little before 
dorsal, reaches vent. Color olive-brown, often with blackish spots, 
and dusky dorsal line. Sides silvery between 2 black lateral bands, 
upper straight from upper opercle angle to caudal, sometimes broken 
up behind, and broader lower one curved down little to end in caudal 
black spot. Belly silvery. Length 1| inches. Kiskiminitas River. 

This fish is only found west of the AUeghanies. It reaches 3 inches 
in length, and is a beautiful little minnow, the spring males having 
the sides between the black bands, belly and bases of the vertical 
fins scarlet, the other fins orange, and the body everywhere minutely 
tuberculate. The females are plainly colored, and usually with little 
if any red. It is said to be very hardy and therefore attractive in the 
aquarium, as well as desirable bait for bass and yellow perch. It is 
also said to occur in clear cold brooks formed about spring-heads, 
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be very active, and hot very abundant anywhere. The above example; 
obtained by Cope, is the only one I have from our limits. 

Chrosomus erythrogaster eos (Cope). 

C. eos Cope, Proc. Acad. Nat. Sci. Phila., 1861, p. 523. Meshoppen Creek, 
Susquehanna Co. 

Head Sf; depth 4|; D. iii, 7, i; A. iii, 7, i; P. i, 15?; V. i, 8; 
scales 80? + 5?; 24? scales transversely from dorsal to middle of belly; 
50? predorsal scales; head width 2 its length; head depth If; mandible 
2|-; first branched dorsal ray If; anal ray If; upper caudal lobe IJ; 
least depth of caudal peduncle 2f ; pectoral If; ventral ly^-Q-; snout 
4i in head measured from upper jaw tip; eye S^; maxillary 3f ; inter- 
orbital 3. 

Body elongate, compressed, edges convex, profiles apparently 
about evenly fusiform, deepest midway in length. Caudal peduncle 
compressed, least depth about IJ its length. 

Head moderate, robust, compressed, above rather broadly convex, 
lower profile more inclined convexly. Snout surface broadly convex, 
length about f width. Eye large, circular, about first f in head. 
Mouth well inclined, oblique, gape clirved, closed mandible slightly 
protruding. Maxillary narrow, mostly concealed by preorbital, 
exposed end almost to eye. Mouth moderately small, jaw edges rather 
blunt and not especially hard. Lips thin. Tongue thick, fleshy, 
rounded, scarcely free. Nostrils together on snout above, about last 
third its length, posterior larger, anterior with cutaneous rim. Inter- 
orbital broad, slightly evenly convex. Preorbital width about f its 
length, latter 1^ in eye, lower margin convex. Lower posterior pre- 
opercle corner rather evenly convex. 

Gill-opening last f of head. Rakers reduced, short small fleshy 
points. Filaments about y of eye. Pseud obranchiae little shorter 
than filaments. Teeth 5-5, elongate, compressed, tips hooked, 
grinding-surfaces narrow. 

Scales small, cycloid, in nearly even horizontal series, considerably 
smaller along dorsal and ventral body edges. Scales on caudal base 
little reduced. L. 1. incomplete, on first few scales, curving down little 
below middle of side. Tubes simple, persisting to each scale edge. 

Dorsal origin about midway between hind eye margin and caudal 
base, first branched ray highest, last about f of first. Anal inserted 
about midway between pectoral medianly and caudal base just behind 
dorsal base, first branched ray highest, fin rounded like dorsal. Caudal 
emafginate, pointed lobes about equal. Pectoral pointed, upper rays 
longest, f to ventral. Ventral inserted little before dorsal origin or 
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about midway between front eye margin and caudal base, reaching 
vent close before anal. 

Color in alcohol faded dull or pale brownish, belly and below slightly 
silvery-white. Faint trace of dark streak from eye to caudal base, 
another from upper side of head back to upper caudal peduncle surface 
hardly evident, fading out behind though possibly joining lower? 
Fins all faded pale whitish. Iris leaden-white. 

Length about 2 inches (caudal slightly damaged). 

No. 22,116, A. N. S. P., cotype (type) of C. eos Cope. Meshoppen 
Creek, Susquehanna Co. (Cope). 

Also Nos. 22, 117 and 22, 118, same data, showing: Head 3f; 
depth 4f to 4f ?; D. iii, 7, i; A. iii, 7, i; scales 76 to 82-1-5; 26 scales 
transversely; snout 3 J to 4 in head; eye 3 to 3f ; maxillary Si to 3^; 
interorbital S^ to 3J; teeth 5-5; length If to l^f inches. 

This fish is only known to me from the above examples, though 
Cope mentions 4, all of which were taken in September of 1861. Noth- 
ing is known of the species, aside from Cope's short description. 
Hybognathus nuohalis Agassiz. 

Recorded by Cope. Occurs west of the AUeghanies. I have no 
examples. 

Hybognathus nuohalis argyritis (Girard). 

H. nuchalis Fowler, Am. Nat., XLI, 1907, p. 8. Kiskiminitas R. (Not of 
Ag.) 

Head 3| to 4^; depth 4 to 4^; D. iii, 7, i; A. iii, 6, i; scales 37 
to 42 + 2; 7 scales above 1. 1.; 4 or 5 scales below 1. 1.; 23 predorsal 
scales; snout 3^ to 3f in head; eye 2f to 3 J; maxillary 3^ to 3f ; 
interorbital 2J to 3; teeth 4-4. Body moderately compressed, some- 
what fusiform. Head rather short. Snout broadly convex. Eye 
little elongate, rather large. Mouth rather wide. Maxillary to eye. 
Preorbital broad, width f its length. Rakers 2 + 7? short weak 
points. L. 1. median. Dorsal origin about midway between front 
nostril and caudal base. Anal behind dorsal base. Caudal apparently 
little emarginated. Pectoral about f to ventral, latter inserted trifle 
before dorsal reaching f to vent. Color largely silvery. Length 1^ 
to 2 inches. Four examples from the Kiskiminitas R. (Cope). 

This fish is closely related to H. nuchalis, with which I recently 
confused it, but differs apparently in the much larger maxillary. 
It occurs west of the Alleghanies and is said to attain a length of 4 
inches. 
Hybognathus nuchalis regius (Girard). 

Head 4 to 4^; depth 3^ to 4f ; D. iii, 7, i; A. iii, 7, i, rarely iii. 
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6, i; scales 34 to 40, usually 36 to 39 + usually 2, occasionally 
3, rarely 1 ; 6 scales above 1. 1. ; usually 4 scales, occasionally 5, below 
1. 1.; 14 to 18 predorsal scales; snout 3|- to 4 in head; eye 3 to 4; 
maxillary 3^ to 4^; interorbital 2^ to 3; teeth 4-4. Body compressed, 
somewhat slender. Head short, blunt. Snout blunt, broad, convex. 
Eye small. Mouth small. Maxillary not quite to eye. Preorbital 
moderate, width about 2 its length. Rakers 4 + 7? short weak points, 
tips sometimes bifurcate. L. 1. median. Dorsal origin little nearer 
snout tip than caudal base. Caudal rather broad,' forked, lobes pointed . 
Pectoral about f to ventral, latter inserted about opposite dorsal origin 
and f to anal. Color largely silvery, pale olive above. Fins pale. 
Iris silvery. Length 2^^ to 4f inches. Many examples from the 
Delaware R. at Holmesburg (Philadelphia Co.), Bristol and Hulmeville 
(Bucks Co.). 

This handsome fish is very abundant in the lower or tidal region of 
the Delaware and its larger tributaries. I have not yet found it in the 
Susquehanna. Though usually brilliant silvery- white in life, brassy- 
tinted individuals are often met with. It attains a larger size than 
any of the related forms, and is said to reach 9 inches in length. It 
may be of some use as a pan fish, frequently varying the luck of perch 
fishermen, as it readily takes the hook. It seems to prefer the still 
tidal waters of our open rivers and creeks, and is frequently found in 
shoals about sand bars, and in little bays or guts, frequently associated 
with killies or other small fishes. The sexes are alike, and without 
tubercles or brilliant variegated pigment. 
Pimepliales promelas Rafinesque. 

Head 3f; depth 3f ; D. iii, 7, i; A. iii, 7, i; scales 42 + 2 (12 
tubes forming 1. 1., then skipping 3 scales, then tube, then skipping 2 
scales, and tube at caudal base); 9 scales above 1. 1.; 5 scales below 
1. 1.; 23 predorsal scales; snout 3^ in head; eye 4; maxillary 4|-; 
interorbital 2^; teeth 4-4. Body deep, well compressed, rather short. 
Head robust, convex. Snout broad. Eye circular. Mouth small, 
low. Maxillary to front nostril, oblique. Rakers 4 + 11 short weak 
points, some ends little bifurcated. Scales rather narrowly imbricated. 
Dorsal origin midway between front eye margin and caudal base, 
second simple ray detached from third. Anal little behind dorsal 
base. Caudal emarginate, equal lobes rounded. Pectoral | to ven- 
tral, latter little before dorsal and reaching vent. Color olive-brown, 
scale edges dusky. Head dusky-black, opercle edge creamy-brown. 
Iris gray-white. Dorsal gray, second simple ray pale, others medianly 
largely dusky-gray, anterior ones blackish. Caudal and pectoral 
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grayish; other fins whitish. Several large tubercles on muzzle. 
Length 2y\ inches. One example from Port Allegany (McKean Co.) 
on June 2d, 1906 (Keim and Fowler). 

The above is the only example I have secured from our limits. 
This fish prefers sluggish brooks or pools and varies greatly with 
season, age or sex. The head is almost globular in adult males. It 
is interesting in the aquarium. It feeds on green algae and mud, and 
is sometimes met with in muddy pools. Only reaching a length of 
3 inches it is of no use as a pan fish. Found west of the Alleghanies. 

Pimephales notatus (Rafinesque). 

Head 3f to 4f ; depth 4 to 5; D. iii, 7, i; A. iii, 6, i; scales 37 to 
45 + usually 2, seldom 3, rarely 1; usually 7 scales, sometimes 6, 
above 1. 1.; usually 4 or 5 scales, rarely 3, below 1. L; 20 to 30 pre- 
dorsal scales, usually 22 to 26; snout 3 to 3f in head; eye 2^ to 4i; 
interorbital 2 to 3; teeth 4-4. Body somewhat elongate, moderately 
compressed. Head robust, convex. Snout blunt, convex. Eye 
circular. Mouth small, low. Maxillary to hind nostril. Rakers 
about 4 + 7 short weak points. Scales narrowly imbricated. L. 1. 
complete in adult. Dorsal origin midway between snout tip and caudal 
base, second simple ray detached from third. Anal behind dorsal 
base. Caudal forked, lobes rounded. Pectoral f to ventral, latter 
inserted about opposite dorsal origin and reaching first branched 
anal ray base. Color olivaceous. Head blackish, gill-opening edged 
buff, in spring males, otherwise buff. Iris black and bronze. Pale 
dusky lateral diffuse band. Dorsal brownish, edge whitish, base black- 
ish. Caudal dull olive, other fins paler. Large tubercles on muzzle of 
spring males. Length ly^g- to 3^ inches. Many examples: from 
the Kiskiminitas R.; Cole Grove and Port Allegany (McKean Co.); 
York Furnace (York Co.); Foxburg (Clarion Co.); Erie (Erie Co.). 

Closely resembling the preceding, especially when young, but dis- 
tinguished by its more inferior mouth, rather more slender body, and 
slightly protruding blunt snout. The 1. 1. is variable, though absent 
in the young of both species it soon appears in the present. It is found 
in most of our western streams, though extending into the Susquehanna 
and thus farther east than the last. I have not found it in the Dela- 
ware. It prefers quiet streams and pools, often when muddy, and 
associates with other small fishes. It is variable in color, spring males 
being strikingly colored, though otherwise both sexes are pale olive 
with a dark blackish lateral band ending in a black caudal spot. A 
good bait minnow, as it is active and tenacious, reaching 4 inches in 
length. 
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Semotilus buUaris (Rafinesque). 

Squalius hyalope Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 280. Cones- 
toga Creek, Lancaster Co. 

Head 3|; depth 4^; D. iii, 7, i; A. iii, 7, i; scales 44 + 3; 7 scales 
above 1. 1.; 6 scales below 1. 1.; 20 predorsal scales; snout 3^ in head; 
eye 3f ; maxillary 3; interorbital 2f ; pectoral 1^; ventral If; least 
depth caudal peduncle 2^; teeth 2, 5-4, 2. Body little elongate, 
compressed. Head large, rather conic, compressed. Snout convex, 
length about |- its width, slightly protruding. Eye little ellipsoid, high, 
trifle anterior. Maxillary to eye. No barbel. Interorbital broad, nearly 
flat. Rakers 3 + 5 short weak obsolete denticles. Scales striate, pre- 
dorsal but little smaller. L. 1. complete, slightly decurved. Dorsal 
inserted nearer caudal base than snout tip. Anal inserted about mid- 
way between pectoral tip and caudal base. Pectoral about f to ventral, 
latter inserted about opposite dorsal origin, reaches vent close before 
anal. Color in alcohol dull brownish, sides and below paler to whitish 
with silvery traces. Iris brassy. Length 3J inches. No. 4,882, A. N. 
S. P., cotype (type) of S, hyalope Cope. Conestoga Creek, Lancaster Co. 
(Stauffer). From Cope. Nos. 4,883 to 4,886, same data. 

Head 3^ to 4^ ; depth 3f to 5; D. iii, 7, i; A. iii, 7, i; scales 40 to 
49, usually 41 to 47 + 2 or 3; usually 8, occasionally 7, seldom 9, 
scales above 1.1.; usually 6 scales, frequently 5, rarely 4 or 7, below 
1. 1.; usually 21 predorsal scales, frequently 20 or 22, often 19 or 23, 
seldom 24, and rarely 18 or 25; snout 2f to 3f in head; eye 2f to 6^; 
maxiUary 2 J to 3^; teeth 2, 5-4, 2, occasionally 2, 4-4, 2, rarely 2, 
5-5, 2 or 2, 5-3, 2 or 1, 5-4, 2. Body robust, compressed. Head 
compressed, convex. Snout convex, about broad as long. Eye round, 
high. Mouth large, nearly horizontal. Mandible included. Jaws 
heavy. Maxillary nearly to eye, with short barbel above near end, 
latter absent in most young. Rakers 3 + 4 short weak denticles. 
Scales large, well exposed. Dorsal origin little nearer caudal base 
than snout tip. Anal behind dorsal base. Caudal forked. Pectoral 
about I to ventral, latter inserted little before dorsal, reaches about 
f to anal. Color largely silvery-white below, bluish and olive on back. 
Spring males brilliant vermilion on sides of head and body, lower 
fins and dorsal base, iris orange and front of head tuberculate. Length 
If to 15 inches. A very large series of all ages: from the Delaware 
R. basin at Kennett Square, Willistown Barrens, Crum Creek 2 miles 
east of White Horse, Ring's Run (Chester Co.); Markam, near Wawa, 
Collar Brook (Delaware Co.); Holmesburg, Torresdale (Philadelphia 
Co.); Cornwells, near Langhorne (Bucks Co.); Delaware Water Gap 
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(Monroe Co.); Dingmann's Ferry (Pike Co.): Susquehanna R. basin 
in the Conestoga Creek (Lancaster Co.); Emporium (Cameron Co.). 

This is the largest and gamiest member of the family in our limits. 
It occurs only east of the Alleghanies or in our Atlantic basin, seemingly 
more abundant in the Delaware than in the Susquehanna. It is a 
vigorous fish, reaching about 18 inches in length. It often occurs 
about rapids and falls, from which it has earned the name of fall fish. 
The large ones occur in the rivers or other large bodies of water, though 
small ones are mature when only a few inches long and found living 
in small brooks. It is a very variable species, especially as to age, sex 
or season. Small adults resemble the young of large adults, being 
silvery with a dark lateral stripe, the latter fading out with age. It 
is omnivorous, and is often abundant about mouths of sewers, with 
suckers. It will take most bait, also the fly, and may be taken by 
trolling. It is usually angled in the summer, though often bites well 
in the fall. One often sees Thoreau quoted that "the chub is a soft 
fish and tastes like brown paper salted, '' which is not altogether true, 
as it is often a very acceptable pan fish and, perhaps not possessing 
the qualities of flavor of some of our other fishes, is not always to be 
compared to salted brown paper. It must be eaten when fresh and 
is then very good. It is said to spawn in the spring in quiet shallow 
places, accumulating large patches of gravel or pebbles, the so-called 
" nests. '^ 
Semotilus atromaculatus (Mitchill). 

Head SJ to 4; depth 3^? to 5i?; D. iii, 7, i, rarely iii, 8, i; A, 
iii, 7, I, rarely iii, 8, i; scales 49 to 61, usually 50 to 58 + 2 to 4, 
usually 3; 9 to 12 scales above 1. 1., usually 10, frequently 11, otherwise 
rarely; 5 to 8 scales below 1. 1., usually 6, frequently 7, otherwise rarely; 
27 to 38 predorsal scales, usually 30 to 34; snout 3 to 3|- in head; 
eye 3i to 7f ; maxillary 2| to 3^; teeth 2, 5-4, 2, occasionally 2, 4-4, 2, 
rarely 2, 6-6, 2 or 2, 5-5, 2 or 2, 3, 2-5, 2 or 2, 5-3, 4, 5 or 2, 5, 3-4, 
3, 2 or 3, 4-4, 2. Body robust forward, compressed. Head robust, 
broad, obtusely conic, heavy. Snout broad, convex, length f its width. 
Eye round, rather high. Mouth broad, rather large, little inclined. 
Mandible included. Jaws heavy. Maxillary about to eye, with short 
barbel above near end, latter absent in young. Rakers 2 + 6 short 
weak points. Scales small, crowded and smaller anteriorly. Dorsal 
origin about midway between front pupil margin and caudal base. 
Anal behind dorsal base. Caudal forked. Pectoral about f to ventral, 
latter inserted little before dorsal and reaching about f to anal. Color 
dusky-olive above. Dull diffuse band of same laterally, usually ending 
34 
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in blackish spot at caudal base; especially in young. Below silvery- 
white, rosy-red in spring males. Dusky bar behind opercle. Iris 
orange and yellow. Black spot at dorsal base in front margined 
orange-red. Dorsal and caudal pale olive, other fins with vermilion 
in spring males. Several large tubercles on snout and front of spring 
males. Length If to 8f inches. A very large series: from the Dela- 
ware R. basin in the Schuylkill R. ; Cobb's Creek, Collar Brook, Faw- 
kes Run, first brook above Whetstone Run (Delaware Co.); Phila- 
delphia: Susquehanna R. basin at Emporium (Cameron Co.); Muncy 
(Lycoming Co.); Octoraro Creek at Nottingham (Chester Co.); near 
Ephrata, Denver and Swamp Bridge (Lancaster Co.): Genesee R. 
basin at Gold and Raymonds (Potter Co.) : Youghiogheny R., Meadow 
Run (Fayette Co.) : Kiskiminitas R. : Beaver R. : Allegheny R. basin 
at Warren (Warren Co.); Port Allegany (McKean Co.). 

This chub is found everywhere in our limits more or less abundantly, 
not only in the larger streams but very often in the small clear moun- 
tain brooks, where it often associates with Rhinichthys aironasiis. 
It is very voracious, and will eagerly take a hook with most baits, or 
even a fly. Reaching a length of about 10 inches, it is said to be a 
fair pan fish. It is also used as bait. The young differ considerably 
from the adult in the blackish lateral band. I have found this fish 
especially abundant in cold rapid trout streams, such as those in the 
upper Allegheny valley. It is said to spawn in the spring or early 
summer, constructing the ^^ nests'' about riffles or coarse gravel bars. 

Leuoisous vandoisulus Valenciennes. 

Head 3f to 4; depth 3| to 4; D. iii, 7, i, rarely iii, 8, i; A. iii, 
8, I, occasionally iii, 7, i; scales 44 to 52, usually about 48 + 2 or 3, 
usually 2; usually 10 scales, seldom 9 or 11, above 1. L; usually 6 
scales, frequently 5, below 1. 1.; 21 to 28, usually about 24, predorsal 
scales; snout 3|- to 3| in head; eye 2|- to 3^; maxillary 2 to 2J; teeth 
2, 5-4, 2. Body compressed, deep. Head compressed. Snout 
convex. Eye round, high. Mouth large, well inclined, mandible 
protruding. Maxillary to pupil. Rakers 2 + 5 short denticles. 
Scales well exposed. 'L. 1. well decurved, complete. Dorsal origin 
midway between front eye margin and caudal base. Anal inserted 
below last dorsal ray. Caudal deeply forked, lobes pointed. Pec- 
toral reaching little beyond ventral, latter inserted well before dorsal 
origin and reaches anal. Color olivaceous above, each scale margined 
dusky and sides finely punctate with dusky. Leaden streak from 
snout and shoulder back opposite ventral, bounded below on trunk 
by streak of bright orange-red. Below white. Dorsal and caudal 
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dull olivaceous, other fins pale. Iris brownish with golden ring. 
Head above minutely tuberculate. Young nearly plain-colored and 
females usually without tubercles. Length If to Sje inches. Many 
examples from the Susquehanna R. basin in tributaries of the Octoraro 
Creek and the head-waters of the North East Creek, North East R. 
basin, near Nottingham (Chester Co.). 

This little minnow is found in small streams of clear water, usually 
about pools, and often associated with other small fishes. It is said 
to reach 5 inches in length. The males are very gaudy in spring dress, 
which some attain when half grown. It occurs only in our Atlantic 
basin and, though I found it in the lower Susquehanna valley, have not 
yet met with it in the Delaware, where, however, it has been recorded 
by Cope. 
Leuoisous elongatus (Kirtland). 

Head 3|- to 4; depth 4^ to 5^; D. iii, 7, i; A. iii, 8, i, seldom iii,. 
7, I, rarely iii, 9, i; scales 60 to 75, usually about 60 to 69 + usually^ 
2, frequently 3, rarely 4; usually 13 scales, frequently 12, seldom 11, 
rarely 14, above 1. 1. ; usually 7 scales, frequently 8, below 1. 1. ; 25 to 
38, usually 28 to 35, predorsal scales ; snout 3|- to 3f in head ; eye 2| 
to 4|; maxillary 2j\ to 2^ ; teeth 2, 5-4, 2, frequently 2, 4-4, 2. Body 
compressed, elongate. Head compressed, rather pointed. Snout 
convex. Eye round, high. Mouth large, well inclined, mandible pro- 
truding. Maxillary trifle beyond pupil front. Rakers about 2 + 5 
short points. Scales small, about uniform. L. 1. little decurved, 
complete in adult, incomplete or absent in young. Dorsal origin 
little nearer caudal base than snout tip. Anal little behind dorsal 
base. Caudal emarginate. Pectoral | to ventral, latter inserted 
little before dorsal origin and fin f to anal. Color olivaceous above, 
scales mottled darker. Lateral band of blackish, first half bright 
red in spring males. Below silvery-white. Lower fins reddened in 
spring males. Dark median dorsal streak. Iris silvery, dark lateral 
band passing through. Length 1^ to 3| inches. Many examples 
from the Allegheny R. basin at Cole Grove and Port Allegany (McKean 
Co.). 

Resembles the preceding. Found only in the clear mountain streams 
west of the AUeghanies, usually associated with other small fishes. 
Said to reach 5 inches and be a good bait minnow% 
Leuoisous margarita (Cope). 

Clinostomus margarita Cope, Trans. Am. Philos. Soc. Phila., (2) XIII, 1869 
p. 377, fig. (teeth), PL 13, fig. 1. The Conestoga, near Lancaster.' ' 

Head 4; depth 4f; D. evidently iii,? 7, i (damaged); A. iii, ? 7? 
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(damaged); P. i, 10?; scales about 58 to caudal base; 1. 1. formed 
of about 35 distinct tubes anteriorly; 11 scales above 1. L; 7 scales 
below 1. 1.; 31 predorsal scales; head width 1| its length; head depth 
at occiput li; mandible about 2|; dorsal base about 2; least depth 
caudal peduncle 2^; snout 4 in head, measured from upper jaw tip; 
eye 3^; interorbital 2f ; maxillary 3yV- 

Body moderately elongate, well compressed, edges rounded, deepest 
near dorsal origin and upper profile apparently more evenly convex 
anteriorly than lower. Caudal compressed, rather deep, least depth 
about If its length. 

Head moderately small, robust, compressed, little broad above and 
becoming sHghtly constricted below. Profiles similarly inclined, 
upper little more convex anteriorly than lower. Snout convex, 
length about | its width. Eye circular, large, high, placed about first 
-?- in head. Mouth small, well inclined, gape nearly straight in profile. 
Mandible protruding, rather shallowly convex, rami well elevated 
inside mouth. Maxillary mostly concealed, robust, well inclined, end 
past eye front, not quite to pupil. Jaw edges firm. Lips thin, evi- 
dently little developed. Tongue rather thick, fleshy, not free. Nos- 
trils lateral on snout above, near eye, anterior with cutaneous margin, 
posterior larger, in crescent. Interorbital rather broadly convex. 
Preorbital large, trapezoidal, width about f its length, latter about 
1^ in eye. Other suborbitals narrow. Preopercle margin inclined 
forward, angle rather broadly convex. 

Gill-opening about to middle of head. Rakers 2 + 4? short weak 
points, about 4 in filaments, latter f of eye. Pseudobranchise rather 
large. Teeth 2, 5-4, 2, hooked, slender, compressed, without evident 
grinding surfaces. 

Scales rather small, adherent, mostly uniform, in series parallel 
with 1. 1. Predorsal scales small, little crowded. Breast scales still 
smaller. L. 1. apparently complete, first slightly decurved, ascending 
median caudal peduncle side. Tubes simple, well exposed, though 
posterior rather indistinct. 

Dorsal origin about midway between front eye margin and caudal 
base, fin moderately high, first branched (damaged) rays longest. 
Anal origin about opposite last dorsal ray base or about midway 
between caudal base and depressed pectoral tip. Caudal damaged. 
Vent close before anal. 

Color in alcohol above dull brownish generally, sides and below 
pale or whitish with shining mercury tints. Sides uniform in color, 
and sprinkled all over with minute brownish dots or specks. Fins 
plain or pale brownish. Iris brassy. 
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Length If inches (caudal nearly absent). 

No. 5,320, A. N. S. P., cotype of C margarita Cope. A tributary 
of the Conestoga, near Lancaster (Cope). 

Also No. 5,321, same data. Though this example is larger it is 
broken in pieces and mostly macerated. As it agrees in having the 
last few tubes in the scales of the 1. 1. discontinued before the caudal 
base it was probably largely the basis of the original description. 

I only have the above material of Cope. He says it is bright crimson 
below during midsummer and that it was found in a stream inhabited 
by Rhinichthys and Semotilus. It has not yet been taken out of the 
Susquehanna basin in our limits. 
Abramis crysoleucas (Mitchill). 

Head3f to4f; depth 2J to 4f; D. iii, 7, i, rarely iii, 6, loriii, 8, i, 
onceabnormally iii, 7-4; A. usually iii, 12, i or iii, 13, i, occasionally 
iii, 14, I, rarely iii, 10, i or 11, i, or iii, 15, i, once abnormally iii, 
8-2 ; scales usually 40 to 45, mostly 41 to 43, often 38, 39 or 46, seldom 
47, rarely 48 or 50 + usually 2 or 3, rarely 1 or 4; usually 11 scales, 
often 10, frequently 12, rarely 9 or 13, above 1. 1.; usually 4 scales, 
frequently 5, rarely 3, below 1. 1. ; usually 15 scales, frequently 14 or 
16, rarely 17, transversely from dorsal origin, in young; usually 23, 
frequently 21 to 25, often 20, 27 or 28, seldom 29, and rarely 16, 17, 
18, 19 or 30, predorsal scales; snout 3J to 4^ in head; eye 2i to 4^; 
maxillary 3 to 4f ; interorbital 2^ to 3; teeth 5-5, occasionally 5-4, 
rarely 4-5 or 7-5 or 6-5 or 5-5, 2 or 1, 4-4, 2. Body well compressed, 
postventral trenchant. Head compressed, upper profile slightly 
concave. Snout broadly convex, length ^ its width. Eye circular. 
Mouth small, oblique, mandible scarcely protruding. Maxillary not 
quite to eye. Rakers about 5 + 11 firm compressed points. Scales 
narrowly imbricated. L. 1. greatly decurved, complete in adult, incom- 
plete in young. Dorsal origin midway between hind eye margin and 
caudal base. Anal trifle behind dorsal base. Caudal widely forked, 
lobes pointed. Pectoral f to ventral, latter inserted well before dorsal, 
fin f to anal. Color bluish-olive above, whitish below. Sides often 
with bright deep bluish or golden reflections. Dorsal and caudal like 
back, lower fins yellowish-vermilion in spring males. Iris silvery, 
liength If to 5^ inches. Very many examples: from the Delaware 
R. basin at Kennett Square, Ring's Run and Willistown Barrens 
(Chester Co.) ; Chadd's Ford, Hunter's Run, Collingdale (Delaware Co.) ; 
Holmesburg, Bustleton (Philadelphia Co.); Cornwells, Hulmeville, 
near Langhorne, Neshaminy Falls, Bristol, Emilie, TuUytown, Scott's 
Creek, Yardley (Bucks Co.); Hatboro (Montgomery Co.); Dingman's 
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Ferry (Pike Co.): Susquehanna R. basin, at York Furnace (York 
Co.); Nottingham (Chester Co.); near Denver and Witmer's Mills 
(Lancaster Co.); Lopez (Sullivan Co.): Lake Erie at Erie (Erie Co.). 
This is one of our most abundant species. It occurs in all our waters 
and is sometimes found in large schools of thousands of individuals 
in the Delaware tide-water. It is especially characteristic of pools, 
ponds, cut-offs, in shallow or weedy places, and in still water. It 
readily takes the hook, and though sometimes reaching a foot in length 
is not considered much of a game fish. As a pan fish it is fair. It is 
not much in demand for bait as it is not very hardy, though its bright 
color is an advantage as a lure. Variation is quite noticeable, and in 
color often extremes of bluish and golden are found. It is very gre- 
garious, and the large schools of shiners one so often sees along the 
shores of our creeks and quiet streams are frequently made up of this 
fish, though it often associates with other species. The young are quite 
different in color from the adult, having a black lateral band, which 
disappears after they have grown several inches. 

Ceratiolltliys vigilax Baird and Girard. 

Known to me only from Evermann and BoUman's record from the 
Monongahela River. 

Notropis bifrenatus (Cope). 

Head 3^ to 4:^; depth 3f to 5|; D. iii, 7, i, rarely iii, 6, i; A. iii, 
6, 1, rarely iii, 7, i; scales usually 33, frequently 32 or 34, often 30, 31 
or 35, seldom 29 and rarely 36 + usually 2, often 3, seldom 1 ; usually 
11 scales transversely from dorsal origin to ventral, frequently 12, 
seldom 10, rarely 13; usually 6 scales above 1. 1., frequently 5; usually 
4 scales below 1. 1., rarely 5; usually 12, frequently 13, often 11 and 14, 
seldom 10, rarely 15, predorsal scales; snout 3|- to 4 J in head; eye 
2| to 3f ; maxillary 3|- to 4J; interorbital 2 to 3; teeth 4-4, rarely 4-3. 
Body rather compact, caudal peduncle little constricted. Head mode- 
rate. Muzzle obtuse. Eye circular, high. Mouth oblique. Jaws 
even. Rakers 2 + 5 weak points. Scales well exposed. L. 1. incom- 
plete, usually only of about 11 tubes anteriorly. Dorsal origin nearer 
snout tip than caudal base. Anal just behind dorsal base. Caudal 
long, forked, lobes rather pointed. Pectoral not to ventral. Ventral 
inserted about opposite dorsal origin and reaching trifle beyond anal. 
Color pale straw-brown, scales on back brown-edged. Shining black 
band with bluish tinge, from snout to caudal base, including mandible 
edge. Orange band above this on snout in spring males. Below 
silvery. Fins pale. Length lyV to 2y\ inches. Many examples : from 
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Ring's Run and Black Horse Run (Chester Co.) ; CoUingdale (Delaware 
Co.); Holmesburg and Torresdale (Philadelphia Co.); Hatboro (Mont- 
gomery Co.) ; Cornwells, Hulmeville, Neshaminy Falls, Little Neshaminy 
Creek, Bristol, Emiiie, near Langhorne, Scott's Creek (Bucks Co.): 
Susquehanna R. at York Furnace (York Co.). 

This pretty little minnow may best be known from the other mem- 
bers of the genus by its incomplete lateral line. It closely resembles 
N. procnej but may be distinguished by this character. It is usually 
found in clear and rather still water, in schools of moderate size, and 
associated with other small fishes, such as killies and roach. They 
occur both in tide-water and above, in the small creeks and runs, and 
I have found them in the open rivers, though along shore. The sexes 
are colored alike, though during the spawning season, in May and June, 
the gravid females are much deeper-bodied. The young do not 
differ much from the adults. Altogether it is a weak little fish, but 
quite attractive, and said to be of use as bait. I have met with it 
only in the lower Delaware and Susquehanna basins. Cope's types 
of this species (Hyhopsis hifrenaius) seem to be lost. 

Notropis deliciosus (Girard). 

Recorded from the Monongahela R. as N. d. stramineus by Evermann 
and BoUman. I have not seen any examples. 

Notropis procne (Cope). 

Hyhognathus procne Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 283. The 
Conestoga. 

Head 3f; depth 4f; D. iii, 6, i; A. iii, 6, i; P. i, 13; V. i, 7; 
scales 32 + 2; 5 scales above 1. 1.; 4 scales below 1. 1.; 12 predorsal 
scales; head width If its length; head depth at occiput 1^; snout 3^; 
eye 2|-; maxiUary 3^; interorbital 2|; dorsal base If; anal base 2^; 
least depth caudal peduncle 2^; pectoral IJ; ventral If. 

Body elongate, well compressed, profiles similarly fusiform or upper 
only slightly more convex, deepest at dorsal origin, edges convexly 
round. Caudal peduncle compressed, least depth about 2J its length. 

Head moderate, robust, wider than trunk, profiles about similar. 
Snout obtuse, convex, length f its width. Eye large, high, little longer 
than deep, center near first f in head. Mouth moderate, inferiorly 
terminal. Mandible slightly included, rather shallowly depressed, 
rami slightly elevated inside mouth. Lips thin. Premaxillaries 
protractile down. Maxillary very slightly beyond front eye margin. 
Jaw edges rather firm, trenchant. Tongue thick, fleshy, adnate. 
Nostrils large, together, on snout above near eye, crescentic posterior 
larger. Interorbital broad, flat. Preorbital width about If its length, 
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latter IJ in eye. Infraorbital broadest of other narrow suborbitals. 
Posterior preopercle margin nearly straight, but slightly inclined 
forward. 

Gill-opening to hind pupil margin, isthmus width at this point 2|- 
in eye. Rakers 2 + 4 short weak points, much shorter than filaments, 
latter 2 in eye. Pseud obranchise large, less than filaments. Isthmus 
rather broadly depressed. Teeth lost. 

Scales moderately large, series parallel with 1. 1., mostly uniform 
except smaller ones on caudal base, with fine radiating strise. L. 1. 
continuous, first decurved slightly, then about midway along caudal 
peduncle side. Tubes simple, each about f exposed scale. 

Dorsal origin midway between caudal base and snout tip, fin gradu- 
ated down from first branched ray (damaged) and longest? Caudal 
(damaged) emarginate, lobes equal? Pectoral f to ventral, upper 
rays longest. Ventral inserted little before dorsal origin, not quite to 
vent. Vent close to anal. 

Color in alcohol faded mostly dull or pale brownish, not darker above. 
Edges of back scales slightly darker than ground-color. Head above 
brownish, below paler or translucent, sides washed silvery-white. 
Entire side of body bright silvery-white with underlaid median lateral 
streak from shoulder to caudal base medianly. From snout tip, back 
over underlaid leaden streak, dull brown band, inconspicuous and 
narrower than vertical eye. Iris pale silvery, leaden lateral streak 
passing through. Fins pale or plain dull brownish. 

Length lyf inches (caudal damaged). 

No. 3,152, A. N. S. P., cotype (type) of H, procne Cope. Conestoga, 
tributary of the Susquehanna (Stauffer). Also Nos. 3,153 to 3,162, 
same data. 

Head 3 J to 4^; depth 3| to 5^; D. iii, 7, i, rarely iii, 6, i; A. iii, 
6, I, rarely iii, 7, i or iii, 5, i; scales usually 33, frequently 32, often 
34, occasionally 35, seldom 31, rarely 36 + usually 2, occasionally 
3; usually 6 scales, occasionally 5, above 1. 1.; 4 scales below 1. 1.; 
13 predorsal scales usually, often 12 or 14, seldom 15, rarely 16; 
snout Si to 4 in head; eye 2f^ to 3^; maxillary 3 to 3f ; interorbital 
2^ to 3i; teeth 4-4, rarely 5-4. Body elongate, compressed, rather 
slender, caudal peduncle long, constricted. Head moderate. Muzzle 
short. Eye circular, little high. Mouth oblique. Jaws even. 
Rakers 2 + 5 short weak points. Scales well exposed. L. 1. complete, 
little decurved at first. Dorsal origin midway between snout tip and 
caudal base. Anal inserted well behind dorsal base. Caudal long, 
forked, lobes pointed. Pectoral f to ventral, latter inserted little 
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before dorsal origin, reaches vent. Color above pale brownish. Dark 
lateral band overlaid with grayish. Median dark streak down back. 
Sides and below silvered. Fins pale brownish. Iris silvery, crossed 
by dark lateral band. Length 1^? to 2{l inches. Many examples, 
including the above cotypes : from the North East Creek headwaters 
near Nottingham (Chester Co.) : Susquehanna R. basin in the Pequea 
Creek at Paradise and in the Cocalico Creek at Swamp Bridge, Witmer's 
Mills and run near Blainsport (Lancaster Co.) : Delaware R. basin in 
Darby Creek at CoUingdale (Delaware Co.) ; Schuylkill R. ; Holmesburg 
(Philadelphia Co.); Hulmeville, above Newtown, Neshaminy Falls 
(Bucks Co.); Abrams (Montgomery Co.). 

This species is closely related to N. hifrenatus, differing in the com- 
plete lateral line, even in young an inch long. It is found in clear 
streams or creeks, not too rapid, and usually about gravel bars, where 
it associates in shoals with other species. It prefers the more upland 
streams, and I have not yet found it in tide-water. The adult is 
a beautiful little fish, averaging about 2J inches in length. It is sub- 
ject to some variation. Though hardly brilliant in color, it is hand- 
some, in certain lights the dark lateral band gleaming violet, blue 
or greenish. It probably spawns in late spring and early summer. 
It is said to be excellent bait, and good in the aquarium. I have 
met with it only in the Susquehanna and Delaware basins. 

Notropis keimi sp. nov. Plate XXVII. 

N. cayuga Fowler, Am. Nat., XLI, 1906, p. 595. Allegheny R. above Port 

A^egany, McKean Co. (Not of Meek.) Fowler, I.e., XLI, 1907, p. 10, 

copied. 

Head 34; depth 4|; D. iii, 6, i; A. iii, 7, i; P. i, 11; V. i, 7; 
scales 37 + about 3; 5 scales above 1. 1.; 3 scales below 1. 1.; 15 pre- 
dorsal scales; head width 1|^ its length; head depth as occiput If; 
snout Si; eye 3f ; maxillary 3; mandible 2f ; interorbital 3J; first 
branched dorsal ray 1^; first branched anal ray If; least depth caudal 
peduncle 3^-^; lower caudal lobe trifle longer than head, about space 
equal to pupil diameter; pectoral If; ventral IJ. 

Body elongate, slender, compressed, edges rather broadly convex, 
profiles similarly tapering from greatest depth at dorsal origin. Caudal 
peduncle slender, compressed, least depth 2| its length. 

Head rather large, elongate, compressed, rather flattened sides not 
convergent below, upper profile little more inclined than lower. 
Muzzle obtuse. Snout obtuse, surface and profile convex, length about 
f its width. Eye large, close to upper profile, trifle before middle 
head length, rather ellipsoid or trifle longer than deep. Mouth inferior, 
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rather large^ jaws about even. Maxillary large^ rather exposed^ to 
front eye margin^ scarcely beyond. Premaxillaries protractile. Man- 
dible rather broad, depressed, rami well elevated inside mouth. Lips 
rather firm, little fleshy, rather narrow. No barbel. Jaw edges tough, 
rather firm, though not especially trenchant. Tongue small, thick, 
fleshy, not free in mouth. Nostrils large, together, superolateral on 
snout to upper front pupil margin, posterior exposed in crescent, much 
larger. Interorbital broad, flattened, scarcely elevated convexly over 
eye. Preorbital elongate, greatest width about f its length, latter 
If in horizontal eye. Other suborbitals all narrow. Posterior pre- 
opercle margin straight, slightly inclined posteriorly. 

Gill-opening forward about opposite posterior preopercle margin. 
Rakers iii, 2 + 2 short weak blunt stumps, much shorter than fila- 
ments. Latter about half of horizontal eye. Pseud obranchise large, 
little shorter than filaments. Isthmus broad, level, least width about 
1^ in horizontal eye. Teeth 1, 4-4, 1, rather conic, hooked, with 
grinding surfaces. 

Scales large, cycloid, disposed in longitudinal series parallel with 
1. 1., rather broadly exposed or coloration producing vertical rhombs, 
each with many very minute obsolete radiating striae, of about uniform 
size, and a few small ones crowded on caudal base. Small rounded 
adnate scaly flap in ventral axil, about -g- of fin. I^. 1. continuous, 
little decurved anteriorly, and ascending behind dorsal midway along 
caudal peduncle side. Tubes simple, each well exposed, or after first 
5 extending all way to each scale edge. 

Dorsal origin midway between snout tip and caudal base, graduated 
down from highest or first branched ray, depressed fin about | to caudal 
base. Anal origin inserted just after dorsal base, graduated down 
from first branched or longest ray, fin base If its depressed length. 
Caudal long, deeply forked, lobes rather long, pointed, lower much 
longer. Pectoral roimded, uppermost rays longest, fin about -j^ to 
ventral. Latter inserted trifle before dorsal origin, reaches anal. 
Vent close to anal. 

Color in alcohol faded but little from that described below^, when 
fresh. 

Color when fresh rather clear dull olivaceous-brown above, margin 
of each scale dusky till low as 1. 1. at least, and producing a network 
of diamonds or rhombs in appearance. Head dusky-brown above, and 
this forming into a median dusky dorsal line. Side of body more or 
less silvered. Lower surface of head and body mostly translucent 
whitish. Iris bright silvery, slightly dusky above. Jaws pale or trans- 
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lucent, upper slightly brownish. Costal region silvery, merging into 
plumbeous or grayish longitudinal streak along caudal peduncle side. 
Each scale of 1. 1. with a number of dusky-brown points along tubes. 
Dorsal and caudal pale transparent grayish-dusky, other fins paler. 

Length 2^^ inches. 

Type, No. 31,126, A. N. S. P. Tributary of the Allegheny River 
above (south of) Port Allegany, McKean County. August of 1904. 
T. D. Keim and H. W. Fowler. 

Head 3f to 3|; depth 4 J to 5; D. usually iii, 6, i, rarely iii, 7, i; 
A. usually iii, 7, i, rarely iii, 6, i; scales 33 to 37, usually about 33 + 
2; scales above 1. 1. usually 6, rarely 5; scales below 1. 1. 4; predorsal 
scales usually 16, sometimes 15; snout 3|- to 3| in head; eye 3 to 3yo; 
maxillary SyV to 3|-; interorbital 2| to 2|; teeth 1, 4-4, 1. Length 
1-^^ to 111 inches. Tributary of the Allegheny R. at Cole Grove, 
McKean Co. July 23, 1899. S. P. G. Lindsay and H. W. Fowler. 
Nos. 24,045 to 24,047, A. N. S. P., paratypes. 

This species seems to be most closely related to N. hudsonius, but 
differs in the larger and more slender caudal peduncle, different 
physiognomy, and coloration. It differs from N. deliciosus and N. 
hoops in the same characters, besides others, such as the eye and fin 
rays. It differs from N, ariommus, N. scabriceps, N. jejunus and allied 
species, ^in the fewer pharyngeal teeth, and other characters in com- 
bination, when the proper extent of variation is allowed. It may, 
therefore, be considered a member of the subgenus Hvdsonius. 

Only the type was obtained at Port Allegany. At the type locality 
the stream was of clear cold water, flowing rather rapidly over a shal- 
low place of considerable extent, and with a bottom of small stones 
and pebbles. The fish was rather shy, and though several others 
were seen at the same time, the one secured was rather difficult to 
capture. They all seemed to lurk about the banks, under large 
stones, or in the deeper places, and were quite agile in their movements. 
Coitus gracilis and Semotilus atromaculatus were found in the same 
places, the latter especially abundant. 

At Cole Grove several small examples were taken some years pre- 
viously. They were all found in pools, associated with Exoglossum 
maxillingua and Leuciscus elongatus. In coloration they did not seem 
to differ much from the type, their caudal lobes being about equal. 

(Named for my friend, Mr. Thomas D. Keim, who assisted me in 
procuring the type, besides many interesting local collections of fishes 
for the Academy.) 
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Notropis hudsonius (Clinton). 

Head 4f ; depth 4|; D. iii, 7, i; A. iii, 7, i; scales 37 + 1; scales 
above 1. 1. 5; scales below 1. 1. 5; predorsal scales 15; snout 3J in head; 
eye 3|-; interorbital S^; teeth 2, 4-4, 1? Body compressed. Head 
small, compressed. Snout broadly convex, length | its width. Eye 
high. Mouth large, well inclined. Maxillary to eye. Mandible 
included. Interorbital depressed. Rakers 3 + 5 short firm points. 
Scales well exposed. L. 1. almost straight, slightly decurved, complete. 
Dorsal origin about midway between posterior nostril and caudal base. 
Anal rather close behind dorsal base. Caudal forked, lobes pointed, 
equal. Pectoral f to ventral, latter inserted little before dorsal origin, 
f to anal. Color pale brownish above, below white. Broad silvery 
band along side. Black spot at caudal base. Iris silvery-white. 
Length 2f inches. Lake Erie at Erie (Erie Co.). 

This fish, closely related to the next, occurs only west of the Alle- 
ghanies. It is characterized chiefly by the ever present jet-black 
caudal spot. It is said to reach 10 inches in length, and not frequent 
small streams. Desirable as a bait minnow. 
Notropis hudsonius amarus (Girard). 

Head 3f to 4^; depth 3| to 5; D. iii, 7, i, rarely iii, 8, i; A. iii, 
7, I, rarely iii, 8, i ; scales usually 35 or 36, frequently 34 or 37, occa- 
sionally 33, 38 or 39, rarely 31, 40 or 42 + usually 2, rarely 1 or 3; 
usually 6 scales, seldom 5, rarely 7, above 1. 1. ; usually 5 scales, seldom 
4, rarel} 6, below 1. 1.; usualfy 15, frequently 14, often 16, seldom 13, 
rarely 17 or 22, predorsal scales; snout 3 to 3|- in head; eye 2f to 3f ; 
maxillary 2f to 3f ; interorbital 2^ to 3yV; teeth usually 1, 4-4, 1, 
frequently 2, 4-4, 2 or 2, 4-4, 1 or 1, 4-4, 2, rarely 0, 4-4, 1 or 2, 4-4, 
or 2, 4-3, or 1, 4-4, or 0, 4-4, 0. Body compressed, rather robust. 
Head rather broad, compressed. Snout convex, length f its width. 
Eye little elongate, rounded. Mouth somewhat oblique. Jaws about 
even. Maxillary to hind nostril. Interorbital convex, middle flat- 
tened. Rakers 2 + 5 short weak points. Scales well exposed. L. 1. 
complete, little decurved, midway along caudal peduncle side. Dorsal 
inserted little nearer snout tip than caudal base. Anal inserted little 
behind dorsal base. Caudal forked, lobes pointed. Pectoral about 
f to ventral, latter inserted shghtly before or opposite dorsal origin, 
reaches f to anal. Color pale olivaceous-brown largely. Scale edges 
on back dusted darker. Broad silvery-white lateral band from eye 
to caudal, margin above on trunk behind leaden. Caudal spot faint 
or absent. Iris silvery-white. Length 2^^ to 5i inches. Many 
examples: from the Delaware R. basin, in Black Horse Run and 
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first tributary below Mill Run, Ring^s Run (Chester Co.) ; Holmesburg, 
Torresdale (Philadelphia Co.); Hulmeville, Neshaminy Falls, Bristol 
(Bucks Co.); Dingman's Ferry (Pike Co.): Susquehanna R. basin, 
Pequea Creek at Paradise, Cocalico Creek near Denver and at Wit- 
mer's Mills (Lancaster Co.). 

A very abundant minnow in the lower Delaware and Susquehanna 
basins. It is usually found in the larger creeks and rivers, and readily 
takes a hook. It is good as bait and though said to reach 8 inches in 
length, it is seldom that examples are met with over 4 or 5 inches, 
thus being too small as a rule to use as pan fish. I have never seen 
any over 6 inches. It is distinguished from the preceding chiefly 
by the very faint or pale caudal spot, though in the young it is always 
somewhat in evidence. Young examples also have the lateral line 
incomplete, only as a few tubes at the beginning of its course. It 
usually occurs in schools and while more a feature of open rivers, both 
at the head of tide and above, it does occur, contrary to the statements 
of some writers, in our smaller streams or runs. It is also subject to 
considerable variation in structure, though the coloration remains 
about the same throughout the season, there evidently being no gaudy 
nuptial-dress. 

Notropis wMppUi (Girard). 

Head 3|- to 4^; depth 3f to 4|; D. 'iii, 7, i; A. iii, 7, i, rarely iii, 
8, i; scales usually 38, sometimes 36, 37 or 39, rarely 35 + usually 2, 
frequently 3; usually 7 scales, frequently 6, above 1. 1.; usually 4 
scales, frequently 5 below 1. 1.; predorsal scales usually 17, frequently 
16, rarely 15, 18 or 19; snout 3 to 3^ in head; eye 3^ to 4f ; maxillary 
3 to 3f ; interorbital 2^ to 2|; teeth 1, 4-4, 1. Body moderately 
slender, compressed, profiles similar. Head pointed, compressed. 
Snout convex, length | its width. Eye small, little longer than deep, 
rather high. Maxillary not quite to eye. Mouth moderate, incHned. 
Mandible included. Interorbital broadly convex. Rakers 3 + 8, 
slender, pointed, short. Scales narrowly imbricated. L. 1. complete, 
decurved, little low along caudal peduncle side. Dorsal origin trifle 
nearer front nostril than caudal base. Anal origin slightly behind 
dorsal base. Caudal well forked, slender lobes pointed, equal. Pec- 
toral about f to ventral, latter inserted well before dorsal, reaches 
vent. Color olivaceous on back, each scale dusky-edged. Iris silvery- 
white. Sides bluish silvery-white, below white. Satin-white ends 
to fins of spring males. Black, spot on dorsal behind middle 
above, equals eye, variable, less conspicuous in female and young. 
Front and head minutely tuberculate in spring males. Length 2| 
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to 3^ inches. Many examples, from Kiskiminitas and Youghiogheny 
Rivers, and Erie (Erie Co.). 

Found in the clear waters of the Ohio valley and Lake Erie. It is 
a beautiful little fish, reaching 4 inches in length. At all times it is 
largely bluish-silvery in general color. A good bait minnow. It 
greatly resembles its eastern relative. 
Notropis whipplii analostanus (Girard). 

Head 3^ to 4^; depth 3^ to 4|; D. iii, 7, i; A. usually iii, 8, i, 
occasionally iii, 7, i, seldom iii, 9, i, rarely iii, 6, i; scales usually 
34, frequently 32 or 33, often 35, 31 or 30, occasionally 36, seldom 
37 or 39, rarely 38, 28 or 27 + usually 2, often 3; usually 6 scales, 
seldom 5 or 7, above 1. 1.; usually 4 scales, rarely 5, below 1. 1.; pre- 
dorsal scales usually 14 or 15, frequently 13 or 16, seldom 17, rarely 
12 or 11 ; snout 3 to 4 in head ; eye 2^ to 4J; maxillary 2f to 4^; inter- 
orbital 2^ to 3; teeth 1, 4-4, 1. Body moderately slender, usually 
rather deep in adult males, compressed, profiles similar. Head 
pointed, compressed. Snout conic, about long as wide. Eye small, 
little longer than deep, rather high. Mouth moderate, inclined. 
Mandible included. Interorbital broadly convex. Rakers 2 + 7 
short points. Scales narrowly imbricated. L. 1. complete, decurved, 
low along caudal peduncle side. Dorsal origin midway between eye 
front and caudal base. Anal inserted just behind dorsal base. Caudal 
forked, lobes equal. Pectoral f to ventral, latter inserted trifle before 
dorsal origin, fin reaches anal. Color olivaceous on back, scale edges 
dusky. Iris silver- white. Sides bluish-white, below white, all silvery. 
Fins in spring males with satin-white borders. Black dorsal spot 
behind middle of fin above equals eye, variable, less evident in female 
and young. Head above, muzzle and predorsal region finely tuber- 
culate in spring males. Length 1|- to 3J inches. A very large series : 
from the Delaware R. basin at Kennett Square, Ring^s Run (Chester 
Co.); Brandywine Summit, Concordville, Markam, Collingdale (Dela- 
ware Co.); Barren Hill, Abrams (Montgomery Co.); Holmesburg, 
Torresdale (Philadelphia Co.); Cornwells, Hulmeville, Little Nesham- 
iny Creek, Neshaminy Falls, near Langhorne, Bristol, Emilie (Bucks 
Co.); Dingman^s Ferry (Pike Co.): Susquehanna R. basin at Para- 
dise, Conestoga Creek, Trout and Akron Runs at Ephrata, Cocalico 
Creek near Denver, Swamp Bridge, Witmer's Mills and run near 
Blainsport (Lancaster Co.); York Furnace (York Co.). 

The silver fin is the most abundant of its genus in the Delaware, 
contrary to the impression of some writers. It prefers clear water, 
and usually the smaller streams and creeks, though often found in 
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tide-water if not brackish. During the late spring and on through the 
early summer the males assume high coloration. Brilliant pigment 
of satin-white color is found about the ends of all their fins, the rays 
of which become somewhat enlarged or swollen, and thus earning for 
the fish the very appropriate name of silver fin. Tubercles of small 
size also appear on the upper surface of the body, though disappearing 
by late summer, along with the brilliant coloring. The females are 
but rarely tuberculous, and never so brilliant as the males. The 
young are not brilliantly colored, but are usually to be distinguished 
by their reticulated scale pattern being made up of narrowly imbri- 
cated scales, though the lateral line is complete. The silver fin some- 
times collects in large shoals of possibly a thousand or more individuals, 
and associates sometimes with other small fish. They are equally 
active throughout the year, in certain localities, and may sometimes 
be found under the ice. They will usually bite at a small worm or 
other bait on a small minnow-hook, though of no use as food on account 
of their small size, the largest I know of not exceeding 4 inches. They 
are good bait and live well in the aquarium. Only found in the Dela- 
ware and Susquehanna basins. Closely related to iV. whipplii, and 
differing in the deeper body and larger scales. 
Notropis cornutus (Mitchill). 

Head 3^ to 5; depth 3 to 4|^; D. usually iii, 7, i, rarely iii, 8, i or 
iii, 6, i; A. usually iii, 8, i, seldom iii, 9, i, rarely iii, 7, i; scales 
usually about 30, frequently 31, 32, 33, 34, 35 and 36, often 37 to 40 
and 27 to 29, rarely 25, 26, 41 or 44 + usually 3, frequently 2, rarely 4; 
scales above 1. 1. usually 8, frequently 7, occasionally 9, rarely 6 or 7; 
scales below 1. 1. usually 5, seldom 4 or 6, rarely 7; predorsal scales 
usually 17 or 18, frequently 15, 16, 19 or 20, occasionally 14, sometimes 
21 or 22, seldom 23 to 25, rarely 12, 13, 26 or 27; snout 2^ to 4 in head ; 
eye 2^ to 4J; maxillary 2f to 4; interorbital 2^ to 3J; teeth 2, 4-4, 2 
usually, rarely 2, 4-4, 1. Body compressed, rather deep, predorsal 
swollen, form more elongate in young. Head compressed, heavy. 
Muzzle obtuse. Snout convex, length about f its width. Eye small, 
large in young, circular, rather high. Mouth moderate, little inclined. 
Jaws about equal. Maxillary to eye in adult. Interorbital well 
convex. Rakers 2 + 8 short firm points. Predorsal scales usually 
small and crowded and narrowly imbricated, or elongated vertically, 
on costal region. L. 1. complete, well decurved, about midway along 
caudal peduncle side. Dorsal origin about midway between front 
nostril and caudal base. Anal origin trifle behind dorsal base. Caudal 
forked. Pectoral about f to ventral. Ventral inserted little before 
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dorsal, reaches anal. Color above dark bluish-olive, scale edges and 
bases dusky. Sides and below silvery-white, tinged rosy in spring 
males. Golden streak along upper side or back, most conspicuous 
as seen from above when fish swims in the water. Dusky streak 
behind gill-opening. Dorsal dusky, other fins plain, all edged broadly 
bright vermilion in spring males. Red on fins pale or absent in females 
or young. Muzzle and head above in spring males tuberculous. 
Iris silvery, golden in spring males. Length I^q to S^V inches. Very 
many examples: from the Delaware R. basin at Kennett Square, 
Ring^s Run, Black Horse Run and first tributary below. Mill Run, 
Willistown Barrens (Chester Co.); Collar Brook, Whetstone Run, 
Langford's Run, Trout Run, Lewises Run, Markam, Wawa (Delaware 
Co.); Schuylkill R.; Abrams (Montgomery Co.); Holmesburg, Bustle- 
ton, Torresdale (Philadelphia Co.); Cornwells, Hulmeville, Neshaminy 
Falls, Little Neshaminy Creek, Newtown, Bristol, near Langhorne 
(Bucks Co.); Dingman^s Ferry (Pike Co.): Susquehanna R. basin 
at Emporium (Cameron Co.); Muncy (Lycoming Co.); Carlisle (Cum- 
berland Co.); Paradise, near Denver, Swamp Bridge, Trout Run near 
Ephrata (Lancaster Co.) ; Meshoppen (Elk Co.) : Port Allegany and 
Cole Grove (McKean Co.): Newcastle (Lawrence Co.): Kiskimi- 
nitas R. 

Like the silver fin this is a most abundant species. It often asso- 
ciates with this, its smaller relative, especially when young. The 
breeding-dress of the spring male is very gorgeous, and is much more 
brightly colored than that of the silver fin. The head above, and pre- 
dorsal region, are much more coarsely tuberculate, and the former, 
together with most of the fin-rays, becomes adipose-like or with a 
swollen appearance. The red fin has an interesting habit of resorting 
to clear shallows in the spawning season, which occurs about Phila- 
delphia from late April to early summer. Schools of probably several 
hundred of the brilliantly-colored males may be found, closely packed 
together as a mass of crimson and purple, in these places. The females 
did not seem to take part in these gatherings, or at least I was unable 
to identify any in the several schools captured. From this it appears 
that they precede the males to the spawning grounds. Sometimes 
the males are herded in clear riffles, but usually where there is a sandy 
or clear pebble bottom. The females, besides being paler in color, lack 
the tubercles usually. The young are without any red, though gener- 
ally with pale bluish or violet reflections on their sides, and only in 
the very young is the lateral line incomplete. The largest examples 
examined were 7^ inches long, and I doubt if they seldom exceed 8 
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inches. The red fin is frequently found in rock pools about cascades, 
and seems perfectly at home in turbulent foamy water. They are 
frequently angled on a small hook, and though palatable as a pan fish 
are usually too small to be of any value. As bait they are excellent. 
It occurs usually in the smaller streams, being entirely distributed over 
our region. I have not yet taken it in tide-water. 
Notropis chalybaeus (Cope).^ 

Head 3f to 4; depth 3^ to 4|; D. iii, 7, i; A. iii, 7, i, rarely iii, 
8, i; scales usually 30, frequently 31, often 29, 32, 33, 34, 35, rarely 
28, 36 or 39 + usually 2, seldom 3, rarely 1 ; scales above 1. 1. usually 
6, occasionally 7, rarely 5; scales below 1. 1. usually 4, seldom 3, rarely 
5; predorsal scales usually 15, frequently 14, 16 or 17, rarely 13 or 18; 
snout 3 to 4|- in head; eye 2|- to 3^; maxillary 2^ to 3|-; interorbital 
2| to 3; teeth 2, 4-4, 2. Body well compressed, heavy forward. 
Caudal peduncle slender. Head compressed. Snout convex, length 
I its width. Eye rounded, high. Mouth inclined, mandible slightly 
protruding. Maxillary to eye. Interorbital broadly convex. Rakers 
3 + 6 short slender points. Scales well exposed. Predorsal scales 
slightly smaller. L. 1. complete in adults, incomplete in young. 
Dorsal origin about midway between front nostril and caudal base. 
Anal inserted little behind dorsal base. Caudal forked. Pectoral 
I to ventral, latter inserted trifle before dorsal origin, fin reaches vent. 
Color dark brown, scales dark-edged on back. Black lateral band from 
snout to caudal base, purple, blue or green in some lights, and ending 
in black caudal blotch. Just over this a light brownish streak and 
within none of scales dark-edged like back above. Below whitish. 
Length IJ to 2^q inches. Many examples from the Delaware R. basin 
in Mill Creek at Bristol and the Neshaminy Creek at Neshaminy Falls 
(Bucks Co.). 

This is a very brilliant little fish in full breeding-dress, the lower 
surface of the body and pale area of brown adjoining the black lateral 
band being rich orange. This is only the case with the male, which is 
also covered with minute tubercles rather sparsely over the upper 
surface of the head, though much larger on preorbital and mandible. 
All of predorsal scales edged rather coarsely with corrugations or 
tubercles. The females lack the tubercles, and may easily be known 
at this time by their swollen abdomens, due to being gravid with ova. 
They all associate with other small fishes in rather still or quiet water, 
usually in large schools of several hundred individuals, and are largely 

^ Cope includes N. scahriceps (Cope) from our limits, in western Pennsylvania, 
hypothetically 
35 
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preyed on by the common pike (Esox americanus). When a school 
is found in such a place the individuals are invariably all headed in 
one direction, and moving as if by one impulse when disturbed. Some- 
times, however, they flash a little of their silvery sides as they move 
about. When greatly agitated they do not seem to swim far, but soon 
form into another school further on. I have only met with them in the 
lower Delaware valley. 

Notropis jejunus (Forbes). 

Recorded from the Monongahela by Evermann and BoUman. I 
have no material. 

Notropis atherinoides Rafinesque. 

Head 4| to 4^; depth 5^ to 5^; D. iii, 7, i; A. usually iii, 9, i, 
occasionally iii, 10, i ; scales usually about 40, sometimes 38 or 34 + 
usually 2, sometimes 3; scales above 1. 1. usually 6, occasionally 7; 
scales below 1. 1. 4; predorsal scales 16 to 19; snout 3^ to 3| in head; 
eye 3; maxillary 2y^^ to 3|; interorbital 2 J to 3^; teeth 2, 4-4, 2. 
Body compressed, elongate, slender. Head compressed, blunt. Snout 
conic, length f its width. Eye rounded. Mouth rather small, inclined, 
jaws about even. Maxillary not quite to eye. Interorbital evenly 
convex. Rakers 2 + 7 rather weak points. Scales rather narrowly 
imbricated along middle of side. L. 1. decurved, complete. Dorsal 
origin about midway between eye center and caudal base. Anal origin 
trifle behind dorsal base. Caudal forked. Pectoral f to ventral. 
Ventral inserted well before dorsal. Color transparent greenish above. 
Dark streak down back medianly. Sides bright silvery-white. Spring 
males with rosy snout. Length 2^ to 4 inches. Two examples from 
the Beaver R. and 2 from Lake Erie at Erie (Erie Co.). 

This handsome species is said to reach 6 inches in length. It occurs 
in rivers and lakes west of the Alleghanies, usually in schools, and in 
still water. 

Notropis rubrifrons (Cope). 

Alburnus rubrifrons Cope, Proc. Acad. Nat. Sci. Phila., 1865, p. 85. Kiski- 
minitas River. 

Head 3f ; depth 4f ; D. iii, 7, i; A. iii, 8, i; P. i, 13?; V. i, 7; 
scales 36 + 3; scales above 1. 1. 7; scales below 1. 1. 4; predorsal scales 
18; head width 2yV its length; head depth at occiput IJ; mandible 2|; 
depressed dorsal length 1|; anal length If; least depth caudal peduncle 
2x7 J pectoral IJ; ventral 1^^] snout 3 J in head from upper jaw tip; 
eye 3j^; maxillary 2|; interorbital 3yV- 

Body elongate, compressed, deepest at ventral origin, profiles simi- 
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larly convex, edges rounded. Caudal peduncle compressed, rather 
slender, least depth 2 J its length. 

Head compressed, rather pointed, flattened sides rather convergent 
below, profiles similar, lower little more evenly and coiivexly inclined. 
Snout rather conic, surface convex, length about equals its width. 
Eye rounded, little high, near first f in head. Mouth moderate, little 
inclined, jaw edges rather firm. Premaxillaries protractile. Maxil- 
lary slender, to eye front. Lips rather thin. Mandible depressed, 
rami not elevated inside mouth. Tongue depressed, fleshy, not free. 
Nostrils together on side of snout, crescentic posterior larger. Inter- 
orbital broadly convex. Preorbital little ovoid, width about | its 
length, latter 1 J in eye. Preorbital width about equals pupil. Posterior 
preopercle margin nearly vertical. 

Gill-opening forward little before hind eye margin, not quite to pupil. 
Rakers about 2 + 6? short weak points, longest J of filaments, latter 
If in eye. Pseudobranchise large, Httle smaller than filaments. Isth- 
mus width at front IJ in pupil. 

Scales in series parallel with 1. 1., all mostly broadly exposed, smaller 
on breast and preventral, each with several striae. Ventral axil with 
pointed scaly flap, 5 in depressed fin. L. 1. complete, decurved at 
greatest depth to lowest third. Tubes simple, each well over exposed 
scale not quite to edge. 

Dorsal origin midway between hind eye margin and caudal base, 
fin highest anteriorly, depressed IJ to caudal base. Anal origin just 
behind dorsal base, fin highest anteriorly, depressed 2 to caudal base. 
Ca.udal damaged. Pectoral rather long, upper rays longest, fin | 
to ventral. Ventral inserted little before dorsal, depressed,! to anal. 
Vent close before anal. 

Color in alcohol dull brownish generally, back but little darker than 
rest of general color. Sides and below silvery to whitish. Fins pale 
brownish. Iris silvery. 

Length 2^ inches (caudal damaged). 

No. 4,035, A. N. S. P., cotype (type) of A, ruhrifrons Cope. Kiski- 
minitas River (Cope). 

Also Nos. 4,036 to 4,039, same data, in poor preservation, showing : 
Head 4 to 4^; depth 4f to 4|; D. iii, 7, i; A. iii, 9, i or iii, 10, i; 
scales 30 to 37 + 2; scales above 1. 1. 6 or 7; scales below 1. 1. 4; pre- 
dorsal scales 17 to 20; snout 3yVto 3i in head; eye 3iV to 3^; maxil- 
lary 2| to 21; interorbital 2J to 3; teeth 2, 4-4, 2; length 2^\ to 2i 
inches. 

Found in clear streams west of the AUeghanies. In life this fish is 
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olivaceous in color, sides and lower surface silvery- white. Spring- 
males have the forehead, side of head and dorsal base rosy-red, and the 
snout tuberculous. Along base of anal row of dark specks, and dark 
streak down middle of back. Said to reach 2| inches. 

Notropis photogenis (Cope). 

Squalius photogenis Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 280. 
Youghiogheny River, Pennsylvania. 

Head 4; depth about 5 (emaciated); D. iii, 7, i; A. iii, 8?; P. 
i, 12?; V. i, 7; scales about 30? (squamation injured) + 2; scales 
above 1. 1. 6; scales below 1. 1. 4; predorsal scales 16; head width ly%- 
its length; head depth at occiput Ij; snout SJ; eye 3^; maxillary 3J-; 
interorbital 3; first branched dorsal ray 1|; anal ray 1^; least depth 
of caudal peduncle 3; upper caudal lobe 1; pectoral IJ; ventral If. 

Body elongated, compressed, edges apparently rounded, profiles 
similar, deepest at dorsal origin. Caudal peduncle compressed, least 
depth 2^ its length. 

Plead compressed, flattened sides convergent below, profiles similar. 
Snout convex, length |- its width. Eye large, little longer than deep, 
high, near first | in head. Mouth inclined, moderate, jaw edges firm. 
Premaxillaries protractile. Maxillary slender, to eye front. Man- 
dible depressed, rami well elevated inside mouth, symphysis slightly 
protruding in front when mouth closes. Lips rather thin. Tongue 
fleshy, depressed, rather far back. Nostrils together on snout side 
above near eye, posterior larger. Interorbital broadly convex. Pre- 
orbital width about f its length, latter 1^ in eye. Postorbital width 
equals pupil, other suborbitals narrow. 

Gill-opening forward to last third in head. Rakers 2 + 7 weak 
points, longest about 4 in filaments, latter 2J in eye. Pseudobranchiae 
little shorter than filaments. Isthmus width about 1^ in pupil, surface 
flattened. Teeth 2, 4-4, 2, hooked, with slight grinding-surface. 

Scales about uniform, in longitudinal series parallel with 1. 1., little 
smaller on breast. No evident axillary ventral scale. L. 1. continu- 
ous, well decurved, ascending rather low along caudal peduncle side. 
Tubes simple, well over scales, though not quite to margins. 

Dorsal origin midway between front nostril and caudal base, grad- 
uated down from first branched ray or longest, depressed f to caudal 
base. Anal origin trifle behind dorsal base, first branched ray highest 
depressed f to caudal base. Caudal well forked, pointed lobes about 
equal. Pectoral f to ventral, upper rays longest. Ventral inserted 
little before dorsal, reaching anal? 

Color in alcohol plain pale brownish generally, of uniform tint. Iris 
with slight silvery tinge. 
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Length IJ inches. 

No. 22,280, A. N. S. P., cotype (type) of S. photogenis Cope. 
Youghiogheny River (Cope), Pa. 

Also No. 22,281 J same data, showing: Head 3|-; depth 5; D. iii, 
7, i; A. iii, 8?; scales 33? + 3?; scales above 1. 1. 6; scales below 
1. 1. 4; predorsal scales 14?; snout 3^ in head; eye 2f; maxillary 3J; 
interorbital 3; length ly^- inches. Both examples in poor preservation. 

Found in streams west of the AUeghanies and said to reach 3 inches 
in length. 
Notropis photogenis amoBims (Abbott)J 

Head 3f to 4J; depth 4f to 5|; D. usually iii, 7, i, rarely iii, 8, i; 
A. usually iii, 10, i, occasionally iii, 9, i, rarely iii, 11, i; scales 
usually about 38, though ranging from 31 to 40 + usually 2, frequently 
3, rarely 1; scales above 1. 1. usually 7, seldom 6 or 8; scales below 
1. 1. 4; predorsal scales usually 18 to 21, seldom 17, 22, 23 or 24; snout 
3 to 3f in head; eye 2| to 3J; maxillary 2f to 3;^; interorbital 2f to 
3yV; teeth 2, 4-4, 2. Body compressed, slender. Head compressed. 
Snout convex, length | its width. Eye rounded, rather high. Mouth 
well inclined, moderate, mandible included evenly. Maxillary to eye. 
Interorbital broadly convex. Rakers 2 + 6 short weak points. 
Scales rather broadly exposed, crowded on predorsal region. L. 1. 
complete, decurved about lowest third. Dorsal origin midway between 
eye and caudal base. Anal origin below last dorsal ray base. Caudal 
long, deeply forked. Pectoral f to ventral. Ventral inserted little 
before dorsal, fin f to anal. Color translucent oUve on back, sides and 
below silvery-white. Leaden streak along side sometimes, offsetting 
color of back and belly, extending from eye to caudal, where little 
darker. Iris silvery-white. Length 1^ to 3^ inches. Many examples : 
from the Delaware R. basin at Holmesburg (Philadelphia Co.) ; Nesham- 
iny Falls, Hulmeville, Bristol, Emilie (Bucks Co.); Dingman's Ferry 
(Pike Co.): Susquehanna R. basin at Paradise and Swamp Bridge 
near Denver (Lancaster Co.). 

Found only in the lower Delaware and Susquehanna basins by me. 
It was especially abundant in the Neshaminy Creek and also occurs 
rather frequently in the Delaware tide-water. It is a beautiful bright 
silvery little minnow, and is said to reach 3f inches. It seems to differ 
from N. photogenis chiefly in the smaller predorsal scales. I have 
usually found it associated with large schools of other minnows or 
small fishes. 

' Cope records N. umhratilis ardens (Cope) from west of the AUeghanies, 
evidently hypothetically, as no definite locahty is mentioned. 
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Ericymba bucoata Cope.s 

Proc. Acad. Nat. Sci. Phila., 1865, p. 88. Kiskiminitas River. 

Head 3^; depth 5; D. iii, 1 , i; A. iii, 1, i; P. i, 14; V. i, 7; scales 
34 + 2; scales above 1. 1. 5; scales below 1. 1. 4; predorsal scales 17; 
head width 2 in its length; head depth at occiput If; snout 3; eye 
3i; maxillary 4; interorbital 3^; first branched dorsal ray IJ; anal ray 
If; least depth caudal peduncle 2|; upper caudal lobe trifle over 1; 
pectoral 1^; ventral 2. 

Body compressed, elongate, slender, back not elevated though upper 
profile little more convex than lower, deepest at dorsal origin, edges 
mostly rounded and only upper and lower caudal peduncle surfaces 
with traces of median low obsolete keel. Caudal peduncle rather long, 
compressed, least depth about 2\ its length. 

Head elongate, moderately compressed, somewhat flattened sides 
slightly convergent above with lower surface slightly broader than 
upper, upper profile somewhat evenly convex, more inclined than 
straight lower one. Snout convex, shghtly protruding, long as wide. 
Eye large, ellipsoid, near upper profile, center trifle before head center. 
Mouth small, inferior, scarcely inclined, obtuse edges not firm. Pre- 
maxillaries protractile down in front. Maxillary rather concealed, 
to front nostril. Lips fleshy. Mandible depressed, small, rami little 
elevated inside mouth. Tongue thick, fleshy, depressed, rather far 
back. Nostrils together, on snout side above, frenum last fourth in 
snout, anterior circular, posterior crescentic. Interorbital broad, 
slightly evenly convex. Preorbital about 1^ in eye, width about If. 
Other suborbitals all much narrower, postorbitals scarcely evident. 
Posterior margin of preopercle concave to curve posteriorly below. 
External conspicuous mucous chambers along each side of head below 
eye and along mandible surface below. Upper series about 7 cells and 
mandibular series about 9, on each side of head. 

Gill-opening forward to upper hind preopercle margin, about last 
third in head. Rakers 1 + 4 short firm robust processes, thick set, 
about 4 in filaments, latter 1^ in eye. Pseudobranchiae small, less 
than half of filaments. Least isthmus width 1^ in eye, lower surface 
broadly depressed. Teeth 1, 4-4, 1, hooked strongly at tips, without 
grinding surfaces but edges entire. 

Scales in series parallel with 1. 1., mostly uniform except little smaller 
on breast and median dorsal and ventral body-edges, striae radiating, 
all rather broadly exposed. Caudal base scales not smaller than 



* Cope includes Phenacobius teretulus Cope as probably occurring in western 
Pennsylvania, thus purely hypothetical. 
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others. Ventral axil without scaly flap, though broad scaly flap 
between bases of fins, its hind edge free. L. 1. complete, only decurved 
at first till midway along body side and caudal peduncle. Tubes 
simple, well exposed over each scale nearly to edge. 

Dorsal origin about midway between snout tip and caudal base, 
third simple ray highest though first branched subequal, fin 2^ to 
caudal base. Anal origin trifle after dorsal base, third simple ray 
longest though first branched subequal, fin 2 to caudal base. Caudal 
deeply forked, lobes pointed, equal. Pectoral rather broad, upper rays 
longest, Y^^ to ventral. Ventral inserted trifle before dorsal, broadly 
expanded, reaches vent close before anal. 

Color in alcohol dull brownish, lower surface scarcely paler, side 
of head and streak down middle of side of trunk dull leaden-silvery. 
Fins plain pale brownish. Iris dull brassy-brown. 

Length 2^-^ inches. 

No. 6,003, A. N. S. P., cotype (type) of E, huccata Cope. Kiskimini- 
tas River, western Pennsylvania (Cope). 

Also No. 6,004, same data, showing: Head 3^; depth 4f ; D. iii, 
7, i; A. iii, 7, i; scales 31 +2; scales above 1. 1. 5; scales below 1. 1. 4; 
predorsal scales 14 ; snout 3 in head ; eye 3f ; maxillary 3f ; interorbital 
3J; third simple dorsal ray IJ; anal ray 1^; caudal 1; least depth 
caudal peduncle 3; pectoral If; ventral 1^] teeth 1, 4-4, 1; length 
If inches. 

Cope says ^'a narrow space from vent to opposite middle of pectorals 
scaleless," which is not true in the above examples. 

This little fish is said to reach 5 inches in length, and occurs in clear 
streams and ponds west of the Alleghanies. Its color is olivaceous 
above with silvery sides, and spring males are said to be without tuber- 
cles or bright colors. There is a dark line down the middle of the back 
and a streak of dusky dots along the side. 
Ehiniohthys oataraotso (Valenciennes). 

Head 3J to 4; depth 4 to 5i; D. iii, 7, i; A. iii, 6, i; scales variable, 
41 to 68, mostly from 53 to 66 H- usually 3, occasionally 4, rarely 2; 
scales above 1. 1. usually 13, frequently 12 or 14, often 15, sometimes 
11; scales below 1. 1. usually 11, frequently 10, often 9, seldom 12, 
rarely 8; predorsal scales usually 27 to 31, occasionally 24 to 26 and 
32 to 35, rarely 22, 36 or 37; snout 2^ to 3tV in head; eye 3i to 5J; 
maxillary 2^ to 3J; interorbital 2\ to 4J; teeth 2, 4-4, 2. Body 
moderately slender, compressed, rather robust forward. Head elon- 
gate, rather conic. Snout long as broad, convex, protruding beyond 
mandible about 1 eye-diameter. Eye small in adult, large in young, 
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high, midway in head. Mouth small, broad. Maxillary to hind 
nostril, small barbel at end. Slightly convex interorbital broad. 
Rakers 2 + 5 robust firm short points. Scales smaller anteriorly 
on trunk. L. 1. complete, slightly decurved, nearly midway. Dorsal 
origin about midway between front nostril and caudal base. Anal 
inserted little behind dorsal base. Caudal forked, lobes about equal. 
Pectoral f to ventral, latter inserted little before dorsal, fin to vent. 
Color olivaceous above, sometimes nearly blackish with mottled 
appearance. No distinct dusky lateral shade in adult, more evident 
in young. Lower surface whitish. Sometimes blackish opercle blotch. 
Lips, cheeks and lower fins in spring males rosy-red. Iris silvery. 
Spring males also with entire upper head, pectoral fin and trunk 
finely tuberculate, jaws smooth. Length 1^|- to S-^q inches. Many 
examples from the Delaware R. basin at Kennett Square, Mend enh all 
and Mill Run (Chester Co.), the Susquehanna R. basin at Paradise 
(Lancaster Co.) and Meadow Run in the Youghiogheny R. basin near 
Ohio Pyle (Fayette Co.). 

This dace occurs in clear swift streams, usually about rapids and 
deep pools, in all the upland waters of the State. It is said to reach 5 
inches in length and be good bait for bass, though rather difficult to 
secure. I have usually found it associated with R. atronasus, though 
it appears to be more active. 
Rhiniohthys atronasus (Mitchill). 

Head 3 to 4f ; depth 3-| to 5|; D. iii, 7, i, rarely iii, 6, i or iii, 8, i; 
A. usually iii, 6, i, rarely iii, 7, i; scales usually 50 to 60, varying 
frequently 43 to 49 and 61 to 64, rarely varying 39 to 42 and 65 to 67 + 
usually 3, occasionally 2 or 4; scales above 1. 1. usually 12, frequently 
11 or 13, seldom 10, rarely 14; scales below 1. 1. usually 8, frequently 9, 
seldom 7 or 10, rarely 11; predorsal scales usually 30 to 33, frequently 
28, 29 or 34 to 38, seldom 25 to 27, rarely 23 and 39 to 42; snout 2^ 
to 3 J in head; eye 3 to 5J-; maxillary 3 to 4; interorbital 2^ to 3f ; 
teeth 2, 4-4, 2 usually, rarely 2, 5-4, 2 or 2, 4, 1-4, 2 or 2, 4-3, 2 or 1, 
3-4, 2. Body compressed, moderately long. Head moderate, robust, 
broad. Snout convex, depressed, length | its width. Eye small in 
adult, large in young, circular, high, slightly anterior. Mouth small, 
inferior, snout projecting about i of eye beyond mandible. Maxillary 
little inchned, to front nostril, ending in short barbel. Interorbital 
broadly depressed. Rakers 3 + 4 short firm points. Scales small, 
well exposed. L. 1. complete in adult, absent in young. Dorsal origin 
midway between hind eye margin and caudal base. Anal origin just 
after dorsal base. Caudal forked, lobes rounded. Pectoral | to ven- 
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tral, latter inserted little before dorsal origin, fin to anal. Color very 
variable, usually olivaceous-brown above mottled with dusky. Black 
lateral band from snout to caudal, always pronounced in young. 
Below white. Lower fins whitish to pale yellowish. In spring males 
sometimes whole body blushed crimson or golden, lateral blackish 
band vermilion or orange, also lower fins. Later in season dark lateral 
band turns blackish. Spring males also with head above behind 
nostrils minutely tuberculate. Length H to 3J inches. Very many 
examples : from the Delaware R. basin at Kennett Square, Mendenhall, 
Black Horse Run, second tributary below latter, run near Stock Grange, 
Willistown Barrens (Chester Co.); Chadd's Ford, Wawa, Whetstone 
Run, north branch of Langford's Run, Lewis's Run, Hunter's Run, 
Collar Brook, ColHngdale (Delaware Co.); Wissahickon Creek, Hol- 
mesburg, Torresdale (Philadelphia Co.);Abrams, Hatboro (Mont- 
gomery Co.); Cornwells, Neshaminy Falls, Little Neshaminy Creek, 
Newtown, near Langhorne, Tullytown (Bucks Co.); Dingman's Ferry 
(Pike Co.): Susquehanna R. basin at Brooklyn (Potter Co.); Loyal- 
sock Creek near Lopez (SuUivan Co.); Octoraro Creek at Nottingham 
(Chester Co.) ; Paradise, Akron and Trout Runs near Ephrata, Witmer's 
Mills and run near Blainsport (Lancaster Co.): Allegheny R., Port 
Allegany and Cole Grove (McKean Co.); Warren (Warren Co.); 
Youghiogheny R. and Meadow Run near Ohio Pyle (Fayette Co.); 
Beaver R.%* Kiskiminitas R.: Genesee R. at Gold and Raymonds 
(Potter Co.) : Potomac R. basin in Cove Creek (Fulton Co.). 

This beautiful little fish is very abundant in most all clear swift 
cold brooks in the State, especially in the mountainous regions. It is 
variable in the extreme, and many quite striking varieties may be 
found, even in the same brook. The so-called brown-nosed dace, from 
our western streams, does not appear to differ in having a paler color 
and deeper body, so far as I have examined. In fact many w^estern 
examples are very dark or dusky. The snout is also variable. The 
fish is often found greatly parasitized with tape-worms, the abdomen 
then being greatly swollen. It is said to be good as bait. It spawns 
in the late spring and early summer, though bright-colored examples 
are found throughout the latter season. 
Hybopsis dissimilis (Kirtland).io 

Head 3|-to4i; depth 5 to GJ; D. iii, 7, i; A. iii, 6, i; scales usually 
about 47, varying 32 to 50 + 3; scales above 1. 1. usually 6, rarely 7; 

» Recorded wrongly by me in Am. Nat., XLI, 1907, p. 11, as R. cataractw. 
^° Bean records H. amblops (Rafinesque) from the Ohio valley hypothetically. 
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scales below 1. 1. usually 5^ rarely 6; predorsal scales usually 19 or 20, 
rarely 17, 18, 21 or 23; snout 2^ to 3 in head; eye 2f to 3J; maxillary 
3 J to 3^; interorbital 3 to 4; teeth 4-4. Body elongate, slender, 
compressed. Caudal peduncle long, slender. Head long, robust, 
little deeper than broad. Snout convex, long as broad. Eye large, 
high, midway in head. Mouth small, inferior, upper jaw protruding 
slightly. Maxillary well short of eye, ending in short barbel. Inter- 
orbital flattened. Rakers 2 + 5 short points. Scales smaller on pre- 
dorsal, well exposed. L. 1. complete, nearly straight. Dorsal origin 
midway between snout tip and caudal base. Anal origin little behind 
depressed dorsal tip. Caudal forked. Pectoral -fr to ventral, latter 
inserted little behind dorsal origin, fin f to anal. Color olivaceous, 
back rather mottled, below white. Sides bright silvery-white. Fins 
pale, plain. Lateral bluish stripe around snout, overlaid with several 
dusky spots. Length 2-^-^ to 4 inches. Twelve examples from the 
Youghiogheny R. 

Found in the channels of the larger streams, creeks and lakes, west 
of the AUeghanies. It does not appear to enter the small brooks. 
Said to reach 6 inches in length, and though a good biter most too 
small as food. Taken largely for bait. 
Hybopsis storerianus (Kirtland). 

Recorded by Evermann and BoUman from the Monongahela R. 
Hybopsis kentuokiensis (Rafinesque). 

Ceratichthys micropogon Cope, Proc. Acad. Nat. Sci. Phila., 1864, p. 277. 
Conestoga Creek in Lancaster County. 

Head 3f ; depth 4; D. iii, 7, i; A. iii, 6, i; scales 34 + 3; scales 

above 1. 1. 6; scales below 1. 1. 5; predorsal scales 18; head width 2 its 

length; head depth at occiput If; snout 3^; eye 3; maxillary 3; 

interorbital 3^; first branched dorsal ray 1^; anal ray 1^; least depth 

caudal peduncle 2^; lower caudal lobe 1; pectoral If; ventral If. 

Body moderately long, compressed, profiles similar^ deepest at dorsal 

origin. Caudal peduncle compressed, least depth If its length. Head 

compressed, profiles similarly convex, flattened sides not convergent 

below. Snout convex, width | its length. Eye elongate, rounded, 

high, center about first f in head. Mouth low, nearly horizontal, 

large. Jaws even. Premaxillaries protractile down. Maxillary little 

inclined, trifle beyond eye front, not quite to pupil. Lips thin, little 

fleshy. Small barbel at lower maxillary corner distally. Jaw edges 

rather thin, trenchant. Mandible heavy, convex, rami little elevated 

inside mouth. Tongue thick, fleshy, adnate. Nostrils together, 

posterior larger, near eye front. Interorbital broadly depressed. Pre- 
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orbital broad, width f its length, latter 1 J in eye. Other suborbitals 
narrow. Gill-opening last f in head, nearly to hind eye margin. 
Rakers 2 + 5 points, about 3 in filaments, latter If in eye. Pseudo- 
branchiae large, little less than filaments. Isthmus level, least width 
nearly 2 in eye. Teeth 1?, 4-4, 1?, hooked, compressed, grinding 
surfaces narrow. Scales rather large, crowded on predorsal and breast, 
more exposed along sides medianly. Pointed scaly axillaiy ventral 
flap 5 in fin. L. 1. complete, first decurved till about midway along 
side. Tubes simple, over first f of exposed scales. Dorsal origin mid- 
way between eye front and caudal base, first branched ray longest, fin 
2 to caudal base. Anal origin little behind dorsal base, first branched 
ray longest, fin If to caudal base. Caudal forked, lobes pointed, 
tips (damaged) about equal. Pectoral pointed, upper rays longest, 
fin i to ventral. Latter inserted about opposite dorsal origin, reaches 
anal. Vent close before anal. Color in alcohol dull brownish, below 
paler. Head and trunk below with pale silvery reflections. Iris pale 
silvery. Fins pale brownish. Length 3^ inches (caudal damaged). 
No. 5,061, A. N. S. P., type of C. micropogon Cope. Conestoga Creek 
in Lancaster County (Stauffer). 

Head 3 J to 4; depth 3| to 4f ; D. iii, 7, i; A. iii, 6, i usually, rarely 
iii, 7, i; scales usually 35 to 40, sometimes 33 or 34, rarely 32 or 41 + 
usually 3, rarely 2; scales above 1. 1. usually 7, frequently 6; scales 
below 1. 1. usually 5, frequently 6, rarely 4; predorsal scales usually 
16 to 19, occasionally 20, rarely 14 or 24; snout 2^^ to 3 in head; eye 
3^ to 7; maxillary 2^ to 3J; interorbital 2 J to 3J; teeth usually 0, 4-4, 
0, occasionally 1, 4-4, or 1, 4-4, 1, rarely 1, 4-4, 2. Body com- 
pressed, robust. Head large, broadly rounded above. Snout convex, 
blunt, rather long. Eye small, high, round, larger in young. Mouth 
large, little inclined, mandible slightly shorter. Maxillary not quite 
to eye, ending in barbel. Interorbital broadly convex. Rakers 2 + 5 
short bony points. Scales well exposed. L. 1. complete, little decurved. 
Dorsal origin midway between snout tip and caudal base. Anal 
inserted behind dorsal base. Caudal emarginate, broad lobes rounded. 
Pectoral 1^ to ventral, latter inserted opposite dorsal origin, reaches 
vent. Color olivaceous above with bluish tints. Sides with pale 
greenish on white and silvery. Below white. Fins pale orange. 
Spring males with head and belly blushed rosy, crimson spot on side 
of former, high adipose-like crest on forehead, and snout with large 
tubercles. Silvery iris, then orange and greenish. Young oHvaceous 
above, silvery below, and dusky band along side medianly. Length 
1_9^ to 9| inches. Many examples : from the Susquehanna R. basin in 
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Elk Creek (Chester Co.); Conestoga Creek and near Denver (Lancaster 
Co.); Emporium (Cameron Co.)- Youghiogheny R. and Meadow 
Run near Ohio Pyle (Fayette Co.); Beaver R. ; Kiskiminitas R. ; 
Newcastle (Lawrence Co.); Allegheny R. basin (Warren Co.). 

This beautiful fish occurs in all streams west of the Alleghanies, and 
I have only met with it in the Susquehanna, in the Atlantic basin of 
our limits. It is said to reach 10 inches in length and be a fair table 
fish. Most frequently it is found in the larger creeks and rivers, sel- 
dom occurring in small brooks. It will take the hook readily and is a 
good bait as it is hardy. It shows considerable variation, the young 
being quite unlike the adult, and the latter also differing in the spawn- 
ing season, which takes place in late spring and early summer. 

Exoglossum maxillingua (Le Sueur). 

Head 3 J to 4|-; depth 3| to 4|; D. usually iii, 7, i, rarely iii, 8, i; 
A. usually iii, 6, i, rarely iii, 7, i; scales usually about 48 to 51, 
rarely 39, 43, 44, 45, 47, 52, 53, 54, 56, 57 + usually 3, frequently 2, 
rarely 4; scales above 1. 1. usually 10, frequently 9, seldom 11, rarely 12; 
scales below 1. 1. usually 6, frequently 7; predorsal scales usually 25 to 
28, sometimes 29, rarely 30; snout 2f to 3^ in head; eye 2f to 4| ; 
maxillary 2| to 3|; interorbital 2yV to 3^; teeth usually 2, 4-4, 2, 
rarely 1, 4-4, 2 or 0, 4-4, 2. Body compressed, robust. Head com- 
pressed, broad. Snout convex, width | its length. Eye small in 
adult, large in young, high. Mouth small. Maxillary to eye. Upper 
jaw projecting. Mandible small, dentaries closely wedged together, 
incurved, producing trilobed appearance. Interorbital broadly flat- 
tened. Rakers 1 + 3 small rounded tubercles. Scales crowded anter- 
iorly on trunk. L. 1. continuous in adult, midway along side, incom- 
plete or absent in young. Dorsal origin midway between front pupil 
margin and caudal base. Anal inserted just behind dorsal base. 
Caudal emarginate. Pectoral f to ventral, latter inserted trifle before 
dorsal origin, reaches vent. Color olivaceous above, below whitish. 
Diffuse dusky blotch at caudal base, most distinct in young. Fins 
otherwise plain. Iris whitish. Length If to 4| inches. Many 
examples: from the Delaware R. basin at Mendenhall, Black Horse 
Run and first tributary below, Mill Run (Chester Co.) : Susquehanna 
R. basin at York Furnace (York Co.) ; Paradise, near Denver and Wit- 
mer's Mills (Lancaster Co.); Emporium (Cameron Co.): Allegheny 
R. basin at Cole Grove (McKean Co.). 

This peculiar and strikingly characterized species occurs in all our 
river basins, but seems to be most abundant in the Susquehanna. It 
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is, however, by no means rare in the Delaware. It reaches a length 
of 6 inches and though rather small is sometimes said to be used as a 
pan fish. It is usually to be found in clear running water with other 
small fishes, and readily takes a hook. 

Plate XXVII — Notropis keimi Fowler. 
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